Calculation of graphene size and defect density
Raman spectroscopy is one of non-destructive tools to obtain the thickness, average size and defect density of the graphene samples. The average size of graphene sheets can be calculated by following equation [1, 2] . 
Preparation of transport layer
The beforehand RGO nanosheets and TiO 2 nanosheets were handled by LBL selfassembly technology to prepare the transport layer [6, 7] . Briefly, a conductive glass (coating ITO) was immersed into a protonic Polyethyleneimine (PEI) aqueous solution for 15 min to introduce positive charges, and followed by washing with deionized water for 2 times (step 1). Afterwards, the conductive glass was immersed into a colloidal suspension of the TiO 2 nanosheets solution for 15 min and then washed for 2 times (step 2). After that, the sample was immersed into the PEI solution for 15 min and rinsed for 2 times (step 3). The resulted sample was immersed into a graphene nanosheets solution for 15 min and washed for 2 times (step 4). The steps 1-4 were repeated until the desired number
